In contrast with the soliton equations, the evolution of the eigenfunctions in the Lax representation of soliton equation with self-consistent sources ͑SESCS͒ possesses singularity. We present a general method to treat the singularity to determine the evolution of scattering data. The AKNS hierarchy with self-consistent sources, the MKdV hierarchy with self-consistent sources, the nonlinear Schrödinger equation hierarchy with self-consistent sources, the Kaup-Newell hierarchy with selfconsistent sources and the derivative nonlinear Schrödinger equation hierarchy with self-consistent sources are integrated directly by using the inverse scattering method. The N soliton solutions for some SESCS are presented. It is shown that the insertion of a source may cause the variation of the velocity of soliton. This approach can be applied to all other (1ϩ1)-dimensional soliton hierarchies.
and by means of matrix theory in Ref. 1. The modified NLS ͑nonlinear Schrödinger͒ equation with a source and the modified Manakov system with a self-consistent sources was solved by the ‫ץ‬ -method and gauge transformation in Refs. 8 and 9. The Darboux transformation for the KaupNewell hierarchy with self-consistent sources and AKNS hierarchy with self-consistent sources were presented in Refs. 15 and 16. Since the evolution of the eigenfunction in the Lax representation for the KdV equation with sources and NLSE with source was not obtained explicitly in Refs. 11 and 17, the determination of the evolution of the scattering data was quite complicated and required special skill in Refs. 11 and 17. In contrast with the soliton equations, the evolution of eigenfunctions for the SESCS possesses singularity in spectral parameter. In present paper we systematically study the SESCS in the framework of the high-order constrained flows of soliton equations, since this approach provides a simple and natural way to derive both the SESCS and their Lax representation which can always be deduced from the adjoint representation of the eigenvalue problem for soliton equations. [14] [15] [16] By directly using explicit expression for evolution of eigenfunction, we propose a general way to treat the singularity in the evolution of eigenfunction to determine the evolution of the scattering data so that we could simply and naturally integrate the SESCS through the inverse scattering method and obtain the explicit soliton solution for some SESCS. The main point is to transform the singular part of the evolution of the eigenfunctions in the Lax representation into nonlocal form and introduce some arbitrary functions denoted by ␤ j (t) related to the definition of the normalization constant so that we could obtain evolution of the normalization constant. Our method for determining the evolution of scattering data is quite different from that in Refs. 11 and 17. This approach seems more systematic and simple and enables us to solve whole soliton hierarchy with self-consistent sources directly and systematically by inverse scattering method. In particular we show how to integrate the AKNS hierarchy with self-consistent sources, the MKdV hierarchy with self-consistent sources, the nonlinear Schrödinger equation ͑NLSE͒ hierarchy with self-consistent sources, the Kaup-Newell ͑KN͒ hierarchy with self-consistent sources and the derivative nonlinear Schrödinger equation ͑DNLSE͒ hierarchy with self-consistent sources directly by using the inverse scattering method. The result shows that the evolution of the reflection coefficient is the same as that for the soliton equations without source, however, the evolution of each normalization constant has an extra term related to the ␤ j (t). It is found that the insertion of a source into the soliton equation may cause the variation of the velocity of soliton. 11, 17 The choices of ␤ j (t) may result a great variety of dynamics of soliton solutions. Finally we would like to point out that the methods in Refs. 11 and 17 and in present paper can not solve the initial value problem of the SESCS in general, but only in the class of potential possessing the given set of discrete eigenvalues.
In Sec. II, we first recall the SESCS based on the high-order constrained flows and construction of their Lax representation, and illustrate the approach for solving SESCS through inverse scattering transformation by using AKNS hierarchy with self-consistent sources as a model. Then in the following sections we present the integration of the MKdV hierarchy with self-consistent sources, the NLSE hierarchy with self-consistent sources, the KN hierarchy with self-consistent sources and DNLSE hierarchy with self-consistent sources in a little different way, respectively. Also we present N soliton solution for some SESCS. In fact, this approach can be used to solve all other (1ϩ1)-dimensional soliton hierarchy with self-consistent sources by inverse scattering method.
II. INTEGRATION OF THE AKNS HIERARCHY WITH SELF-CONSISTENT SOURCES

A. The AKNS hierarchy with self-consistent sources
To make the paper self-contained, we first recall the high-order constrained flows of AKNS hierarchy and briefly describe how to derive the Lax representation for the AKNS hierarchy with self-consistent sources.
Consider the AKNS spectral problem 
͑2.4͒
where
and take
͑2.6͒
Then the compatibility condition of Eqs. ͑2.1͒ and ͑2.6͒ gives rise to the AKNS hierarchy
We have ␦ ␦q
͑2.8͒
The high-order constrained flows of the AKNS hierarchy consist of the equations obtained from the spectral problem ͑2.1͒ for N distinct j and the restriction of the variational derivatives for conserved quantities H n and j
,.͘ denotes the inner product. According to Eqs. ͑2.4͒, ͑2.8͒, and ͑2.9͒, we define
where ⌳ϭdiag( 1 , . . . , N ). Then
where is some constant, also satisfies the adjoint representation ͑2.2͒, i.e.
which, in fact, gives rise to the Lax representation of the constrained flow ͑2.9͒. The AKNS hierarchy with self-consistent sources is defined by Refs. 15 and 16.
for N distinct j and assume that j ϭi j , Im j Ͼ0, or Re j Ͻ0, jϭ1, . . . ,N 1 , j ϭi j , Im j Ͻ0, or Re j Ͼ0, jϭN 1 ϩ1, . . . ,N.
͑2.11c͒
Since the high-order constrained flows ͑2.9͒ are just the stationary equations of the AKNS hierarchy with self-consistent sources ͑2.11͒, it is obvious that the zero-curvature representation for the AKNS hierarchy with self-consistent sources ͑2.11͒ is given by
with the auxiliary linear problems
͑2.13a͒
where ϭi and
When nϭ1, Eq. ͑2.11͒ gives the AKNS equation with self-consistent sources
and the auxiliary linear problem ͑2.13b͒ reads
B. Integration of the AKNS hierarchy with self-consistent sources
We will use the inverse scattering method to solve the initial-value problem for the AKNS hierarchy with self-consistent sources ͑2.11͒ under assumption that q(x,t),r(x,t), 1 j (x,t), 2 j (x,t), jϭ1, . . . ,N, vanish rapidly as ͉x͉→ϱ. Let q 0 (x),r 0 (x) be arbitrary functions with the following properties:
͑a͒ q 0 (x) and r 0 (x) vanish rapidly as ͉x͉→ϱ, for convenience, we assume 20 that
for all l; ͑b͒ the AKNS spectral equation
has exactly N discrete eigenvalues as that given by ͑2.11c͒. Let ␤ j (t), jϭ1, . . . ,N, be arbitrary continuous functions of t. Using the inverse scattering method, we shall point out the way of constructing the solution qϭq(x,t), rϭr(x,t), 1 j ϭ 1 j (x,t), 2 j ϭ 2 j (x,t), jϭ1, . . . ,N, of the system ͑2.11͒, such that
The procedure of finding the above solution of the system ͑2.11͒ is very similar to that given in Ref. 20 for obtaining a solution rapidly decreasing with x of the AKNS hierarchy except the way for determining the evolution of scattering data. Denote ϭi, Im ϭ. In the same way as in Ref. 20 , we define the eigenfunction Ϫ (x,t,), Ϫ (x,t,), ϩ (x,t,), ϩ (x,t,) for AKNS spectral equation ͑2.13a͒ and evolution of eigenfunctions ͑2.13b͒ with the following boundary condition on ϭ:
Under the assumption for q,r, 1 j , 2 j , we have
Ϫ be the parameter in the Eq. ͑2.13b͒ corresponding to Ϫ (x,t,) and Ϫ (x,t,). By inserting Eq. ͑2.17a͒ into Eq. ͑2.13b͒, using ͑2.18͒ and let x→Ϫϱ, we get
On ϭ, ϩ (x,t,) and ϩ (x,t,) are linearly independent, we may write
Then by substituting Ϫ (x,t,) and 
where ϭ a/b , ϭ ā /b . That is, for the AKNS hierarchy with self-consistent sources, the evolution of quantities a(k,t),b(k,t),ā (k,t),b (k,t) is the same as that of the AKNS hierarchy without source.
It can be shown as in Ref. 20 that function a(,t)(ā (,t)) admits an analytical continuation in into the upper half ͑lower half͒ plane. The AKNS spectral equation ͑2.13a͒ can possess discrete eigenvalues which occur whenever a(,t) has zeros in the upper half plane and whenever ā (,t) has zeros in the lower half plane. Equation ͑2.20͒ indicate that the discrete eigenvalues do not depend on t. According to the assumption for q,r, 1 j , 2 j , and ͑2.16b͒, the zeros of a(,t) are j ϭi j , jϭ1, . . . ,N 1 and the zeros of ā (,t) are j ϭi j , jϭN 1 ϩ1, . . . ,N, and at j and j the following equalities for the discrete eigenfunctions hold
It is found from Eqs. ͑2.11b͒ and ͑2.13a͒ that
which gives rise to 
Since the normalization constants c m ,c m ͓the notation c m here is not that given in ͑2.3͔͒ are defined by
This means that the evolution of c m (t) and c m (t) has an extra term Ϫ␤ m (t)c m (t) and ␤ m (t)c m (t) comparing with that of the AKNS hierarchy without source.
It is found from ͑2.21͒ and ͑2.27͒ that
and similarly
The Eqs. ͑2.31͒ are consistent with ͑2.16c͒ according to ͑2.27͒. According to Ref. 20, using Eqs. ͑2.20͒ and ͑2.28͒ and solving the Gel'fand-LevitanMarchenko equation, we can get the solution of the nth AKNS equation with self-consistent sources ͑2.11͒ under the assumptions and the conditions ͑2.16͒ in the following way:
and
We now present the exploding solitons for system ͑2.11͒ with N 1 ϭ1,Nϭ2. Assume that ()ϭ ()ϭ0 and there is one discrete eigenvalue in the upper half plane and one discrete eigenvalue in the lower half plane. We have
where c(t),c (t) are found from ͑2.29͒
͑2.34͒
Solving Eq. ͑2.33͒ leads to
͑2.35c͒
Then we obtain the solution by means of Eq. ͑2.32͒
where c(t),c (t) are given by ͑2.34͒. Equation ͑2.36͒ show that the velocity of the solution depends on Re͓(i)
Ϫ ͓␤ 2 (t)/i͔͔. Therefore the insertion of sources may cause the variation of velocity of the soliton solution. This phenomenon is completely different from that of solitons of the AKNS hierarchy without sources. The choices of ␤ i (t) can give a great variety of dynamics of soliton solutions.
III. INTEGRATION OF THE MKDV HIERARCHY WITH SELF-CONSISTENT SOURCES
A. The MKdV hierarchy with self-consistent sources
Consider the reduced case of the AKNS spectral problem for rϭϪq
͑3.1͒
The adjoint representation of ͑3.1͒, i.e., ͑2.2͒, and ͑2.3͒ yield
and in general
The MKdV hierarchy reads
The MKdV hierarchy with self-consistent sources is given by
for N distinct j and assume that j Ͻ0, jϭ1, . . . ,N 1 , j Ͼ0, jϭN 1 ϩ1, . . . ,N.
͑3.5c͒
The zero-curvature representation for the MKdV hierarchy with self-consistent sources ͑3.5͒ is presented by ͑2.12͒ with the auxiliary linear problems
͑3.6a͒
When nϭ1, the system ͑3.5͒ gives the MKdV equation with self-consistent sources
and the auxiliary linear problem ͑3.6b͒ for nϭ1 reads
B. Integration of the MKdV hierarchy with self-consistent sources
Based on the results of Sec. II, we now use the inverse scattering method to solve the initial-value problem for the MKdV hierarchy with self-consistent sources ͑3.5͒ under the assumptions described in Sec. II B and the assumption that the spectral equation
has exactly 2N discrete eigenvalues j , j , jϭ1, . . . ,N, related to j in ͑3.5c͒ in the following way:
namely, j ϭϪ j . Similarly we get
For real function rϭϪq, it is known 20 that the eigenfunction
which imply that the a,ā ,b,b defined by ͑2.19͒ satisfy
In the same way as in the previous section, one can show that
So for the MKdV hierarchy with self-consistent sources, the evolution of quantities a(k,t) and b(k,t) is the same as that of the MKdV hierarchy without source. The discrete eigenvalues of spectral problem ͑3.6a͒ are given by the zeros of a(,t) and ā (,t) and independent of t according to ͑3.11͒. So the zeros of a(,t) and ā (,t) are just j and j ϭϪ j , jϭ1, . . . ,N, given by ͑3.9b͒. At j and j the following equalities for the discrete eigenfunctions hold:
which together with ͑3.10a͒ yield
͑3.13͒
Also we have
As in the previous section, the main point for deriving the evolution of C m is to treat the singularity in the evolution of eigenfunctions ͑3.6b͒. It is found from Eqs. ͑3.5b͒ and ͑3.6a͒ that
which together with ͑3.10a͒ and ͑2.17͒ gives rise to
Equations ͑3.16͒ are the orthogonal property of the discrete eigenfunctions. Also we have
Take the representation of Ϫ (x,t, m ) ͑3.12͒ into Eq. ͑3.6b͒, then let x→ϩϱ and using Eq. ͑3.17͒, we have which gives rise to
Thus, the evolution of c m (t)ϭϪc m (t) has an extra term Ϫ2 m ␤ m (t)c m (t) comparing with that of the MKdV hierarchy without source.
Equations ͑2.30͒ and ͑3.14͒ lead to
which are consistent with ͑2.16c͒ according to ͑2.27͒. It is known 20 that for rϭϪq, one has
͑3.24͒
Then using Eqs. ͑3.11͒ and ͑3.22͒, we can get the solution of the nth MKdV equation with self-consistent sources ͑3.5͒ under the assumption in the following way:
where K(x,y)ϭ(K 1 (x,y),K 2 (x,y)) T , satisfy
͑3.27͒
C. The N soliton solution of the MKdV hierarchy with self-consistent sources
For the nth MKdV equation with self-consistent sources ͑3.5͒, assume ()ϭ0 and there are  2N distinct eigenvalues j ϭi j ϭϪi j , jϭ1, . . . ,N 1 , j ϭi j ϭi j , jϭN 1 ϩ1, . . . ,N, j ϭϪ j , jϭ1, . . . ,N. Denote
Then the K 1 (x,y),K 2 (x,y) in Eq. ͑3.26͒ can be obtained as
After some reduction, the solution of the MKdV hierarchy with self-consistent sources ͑3.5͒ under our assumption can be written in the form
͑3.29e͒
In particular, if j m when j m and properly choose ␤ j in such way that 
͑3.31͒
For instance, if take ␤ j (t) to be constant and let j and ␤ j to satisfy
then Eq. ͑3.29͒ present the N-soliton solution of the nth MKdV equation with self-consistent sources ͑3.5͒. We see that the insertion of a source may cause the variation of the velocity of a soliton. Since there are many choices of ␤ j , the dynamics of soliton solutions is variety.
IV. INTEGRATION OF THE NLSE HIERARCHY WITH SELF-CONSISTENT SOURCES
A. The NLSE hierarchy with self-consistent sources
Consider the reduced case of the AKNS spectral problem for rϭϪq*
͑4.1͒
where the * denotes complex conjugation. Equations ͑2.2͒ and ͑2.3͒ yields 
͑4.2͒
We have c 2mϩ1 ϭb 2mϩ1 * , c 2m ϭϪb 2m * , a 2mϩ1 ϭa 2mϩ1 * , a 2m ϭϪa 2m * .
͑4.3͒
The hierarchy of the nonlinear Schrödinger equations ͑NLSE͒ reads 23 q t 2n ϭϪ2b 2nϩ1 ϭϪ2
͑4.4͒
It is easy to verify that
͑4.5͒
The NLSE hierarchy with self-consistent sources is given by 
͑4.7b͒
When nϭ1, Eq. ͑4.6͒ gives the NLSE equation with self-consistent sources iq t 2 ϭq xx ϩ2q 2 q*Ϫ2i͗⌽ 1 ,⌽ 1 ͘ϩ2i͗⌽ 2 * ,⌽ 2 * ͘,
͑4.8a͒
1 j,x ϭϪ j 1 j ϩq 2 j , 2 j,x ϭϪq* 1 j ϩ j 2 j , jϭ1, . . . ,N, ͑4.8b͒
and the auxiliary linear problem ͑4.7b͒ reads 1,t 3 ϭ͑Ϫ2i
͑4.9͒
B. Integration of the NLSE hierarchy with self-consistent sources
We will use the inverse scattering method to solve the initial-value problem for the NLSE hierarchy with self-consistent sources ͑4.6͒ under the same assumptions as in Sec. II B as well as the assumption that the spectral equation
has exactly 2N discrete eigenvalues given by ͑4.6c͒
͑4.10b͒
We have
For rϭϪq*, it is known 20 that
which imply that the a,ā ,b,b defined by ͑2.19͒ satisfy ā ͑ ,t ͒ϭa*͑ *,t ͒, b ͑ ,t ͒ϭb*͑ *,t ͒.
͑4.11b͒
So for the NLSE hierarchy with self-consistent sources, the evolution of quantities a(k,t) and b(k,t) is the same as that of the NLSE hierarchy without source. The discrete eigenvalues of spectral problem ͑4.7a͒ are given by the zeros of a(,t) and ā (,t) and independent of t according to ͑4.12͒. So the zeros of a(,t) and ā (,t) are just j and j ϭ j *, jϭ1, . . . ,N, given by ͑4.10b͒. At j and j , the following equalities for the discrete eigenfunctions hold
which together with ͑4.11a͒ yield C m ϭC m * , mϭ1, . . . ,N.
͑4.14͒
It is found from Eqs. ͑4.6b͒ and ͑4.7a͒ that
͑4.16b͒
which together with ͑4.11a͒ and ͑2.17͒ gives rise to
͑4.17b͒
and 
͑4.20b͒
which leads to
Thus, the evolution of c m (t)ϭϪc m *(t) has an extra term Ϫ2␤ m (t)c m (t) or 2␤ m *(t)c m (t) comparing with that of the NLSE hierarchy without source. Equations ͑2.30͒ and ͑4.15͒ lead to
which are consistent with ͑2.16c͒. It is known 20 that for rϭϪq*, one has
͑4.24͒
Then according to Eqs. ͑4.12͒ and ͑4.22͒, we can get the solution of the nth NLSE equation with self-consistent sources ͑4.6͒ in the following way: jϭN 1 ϩ1, . . . ,N, ͑4.25d͒
͑4.25e͒
͑4.26b͒
͑4.27͒
C. The N soliton solution of the NLSE hierarchy with self-consistent sources
For the nth NLSE equation with self-consistent sources ͑4.5͒, assume ()ϭ0 and there are  2N distinct eigenvalues j ϭϪ j , jϭ1, . . . ,N 1 , j ϭ j , jϭN 1 ϩ1, . . . ,N, j ϭ( j )*, j ϭ1, . . . ,N. Denote
Then the K 1 (x,y),K 2 (x,y) in Eq. ͑4.26͒ can be obtained as
͑4.28͒
After some reduction, the solution of the NLSE hierarchy with self-consistent sources ͑3.5͒ under our assumption can be written in the form 20 q͑x,t ͒ϭϪ2K 1 ͑ x,x,t ͒ϭ2E*͑ x,t ͒D Ϫ1 ͑ x,t ͒B*͑ x ͒, ͑4.29a͒
͑4.29e͒
͑4.31͒
then Eq. ͑4.29͒ present the N-soliton solution of the nth NLSE equation with self-consistent sources ͑4.5͒. Therefore we see that the insertion of a source may cause the variation of the velocity of a soliton.
V. INTEGRATION OF THE KAUP-NEWELL HIERARCHY WITH SELF-CONSISTENT SOURCES
A. The Kaup-Newell hierarchy with self-consistent sources
Consider the Kaup-Newell ͑KN͒ spectral problem
͑5.1͒
Equations ͑2.2͒ and ͑2.3͒ yields 
͑5.2͒
The KN hierarchy is given by
͑5.4͒
For N distinct j , the KN hierarchy with self-consistent sources is given by
where ⌰ϭdiag( 1 , . . . N ), and assume that
The zero-curvature representation for the KN hierarchy with self-consistent sources ͑5.5͒ is given by ͑2.12͒ with the auxiliary linear problems
͑5.6a͒
B. Integration of the Kaup-Newell hierarchy with self-consistent sources
We now use the inverse scattering method to solve the initial-value problem for the KN hierarchy with self-consistent sources ͑5.5͒ in the sense described in Sec. II B. We assume that the KN spectral equation
has exactly N discrete eigenvalues which are same as that given by ͑5.5c͒. Let ␤ j (t), j ϭ1, . . . ,N, be arbitrary continuous functions of t. Using the inverse scattering method, we construct the solution q(x,t),r(x,t), 1 j (x,t), 2 j (x,t), jϭ1, . . . ,N, of the system ͑5.5͒ in such way that
We define the eigenfunction Ϫ (x,t,), Ϫ (x,t,), ϩ (x,t,), ϩ (x,t,) for KN spectral equations ͑5.6a͒ and ͑5.6b͒ with the following boundary condition on Im
Ϫi 2 x , x→ϱ.
͑5.8b͒
Under the assumption for q,r, 1 j , 2 j , for Im 2 ϭ0, since 2 j 2 , we have
͑5.9͒
Then we get 
That is, for KN hierarchy with self-consistent sources, the evolution of quantities a(,t), b(,t), ā (,t), b (,t) is the same as that of the KN hierarchy without source.
It is known 24, 25 that function a(,t)(ā (,t)) admits an analytical continuation into the upper half ͑lower half͒ plane of . The KN spectral equation ͑5.6a͒ can possess discrete eigenvalues which occur whenever a(,t) has zeros in the upper half plane and whenever ā (,t) has zeros in the lower half plane. Equation ͑5.10͒ indicate that the discrete eigenvalues don't depend on t. According to the assumption for q,r, 1 j , 2 j , and ͑5.7a͒, the zeros of a(,t) are j ϭ j 2 , j ϭ1, . . . ,N 1 and the zeros of ā (,t) are j ϭ j 2 , jϭN 1 ϩ1, . . . ,N. At j and j the following equalities for the discrete eigenfunctions hold:
It is found from Eqs. ͑5.5b͒ and ͑5.6a͒ that
which give rise to
͑5.13b͒
It is found that
One obtains from ͑5.12͒ 
͑5.16b͒
The normalization constants c m , c m are defined by
͑5.18b͒
Thus, the evolution of c m (t) and c m (t) has an extra term Ϫi m 2 ␤ m (t)c m (t) and i m 2 ␤ m (t)c m (t) comparing with that of the KN hierarchy without source. It is found from, ͑5.7b͒, ͑5.11͒, and ͑5.17͒ that
which is consistent with ͑5.7b͒. According to Refs. 24 and 25, using Eqs. ͑5.10͒ and ͑5.18͒ and solving the Gel'fandLevitan-Marchenko equation, we can get the solution of the nth KN equation with self-consistent sources ͑5.5͒ in the following way: , jϭN 1 ϩ1, . . . ,N, ͑5.20e͒
, K 2 (x,y), and K 1 (x,y),
͑5.21d͒
We now present the exploding soliton for system ͑5.5͒. Assume that ()ϭ ()ϭ0,N 1 ϭ1,Nϭ2, namely there is one discrete eigenvalue ϭ 1 2 in the upper half plane and one discrete eigenvalue ϭ 2 2 in the lower half plane. We have
where c(t),c (t) are found from ͑5.18͒
͑5.22͒
Solving Eq. ͑5.21͒ leads to
Then we obtain the solution by means of Eq. ͑5.20͒
where c(t),c (t) are given by ͑5.22͒ and ϩ ͑ x ͒ϭi ln ⌬ 1 Ϫ⌬ 2 .
VI. INTEGRATION OF THE DNLSE HIERARCHY WITH SELF-CONSISTENT SOURCES
A. The DNLSE hierarchy with self-consistent sources Similarly, by properly choosing ␤ j , the formula ͑6.28͒ present the N-soliton solution for the nth DNLSE with self-consistent sources ͑6.4͒.
VII. CONCLUSION
We systematically study the soliton equation with self-consistent sources ͑SESCS͒ based on the high-order constrained flows of soliton equations. The Lax representation of the SESCS can always be deduced from the adjoint representation of the auxiliary linear problems for soliton equations. In contrast with the soliton equations, the evolution of eigenfunctions for the SESCS possess singularity. We propose a general method to treat the singularity to determine the evolution of scattering data. The evolution of each normalization constant has an extra term related to the eigenfunction. We directly integrate the AKNS hierarchy with self-consistent sources, the MKdV hierarchy with self-consistent sources, the NLSE hierarchy with self-consistent sources, the KN hierarchy with self-consistent sources and the DNLSE hierarchy with self-consistent sources by inverse scattering method and obtain the soliton solutions. The self-consistent sources may cause the variation of the velocity of soliton solutions. Compared with the method in Refs. 11 and 17, our approach seems more natural and simple. This approach can be used to solve all other (1ϩ1)-dimensional soliton hierarchies with self-consistent sources.
